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BBP Butylbenzyl phthalate  邻苯二甲酸丁基苄酯 
DBP Di-n-butyl phthalate 邻苯二甲酸二丁酯 
DDW double distilled water  双蒸水 
DEAE Dicthylaminoethyl 二乙氨乙基 
DEHP Di-2-ethylhexyl phthalate 邻苯二甲酸单（2-乙基己基）酯 
DEP Diethyl phthalate 邻苯二甲酸二乙酯 
DMI dimethyl isophthalates 间苯二甲酸二甲酯 
DMP   dimethyl phthalates 邻苯二甲酸二甲酯 
DMPEs   dimethyl phthalate esters  苯二甲酸二甲酯类化合物 
DMT  dimethyl terephthalates 对苯二甲酸二甲酯 
DNA deoxyribonucleic acid  脱氧核糖核酸酶 
EDTA ethylene diamine tetraacetic acid 乙二胺四乙酸 
HPLC High Performance Liquid Chromatography 高效液相色谱法 
IA isophthalic acid 间苯二甲酸 
MMI mono-methyl isophthalates 邻苯二甲酸单甲酯 
MMP  mono-methyl phthalates 间苯二甲酸单甲酯 
MMT mono-methyl terephthalates  对苯二甲酸单甲酯 
PA phthalic acid  邻苯二甲酸 
PAEs  phthalate esters 苯二甲酸酯类化合物 
PAGE polyacrylamide gelelectrophoresis 聚丙烯酰胺凝胶电泳 
PCR Polymerase Chain Reaction 聚合酶链式反应 
RNA ribonucleic  核糖核酸 
rpm revolutions per minute 每分钟转数 
SDS sodium dodecyl sulfate 十二烷基磺酸钠 
TA terephthalic acid 对苯二甲酸 
TEMED N,N,N',N'-Tetramethylethylenediamine N,N,N',N'-四甲基乙二胺 


















中，我们从近海红树林沉积物中富集分离到 1 株 PAEs 的降解真菌 Fusarium sp. 
DMT-5-3，其对不同同分异构体的邻苯二甲酸二甲酯（DMPEs）的降解途径有很
大的差异，暗示其产生的 DMPEs 降解酯酶具有很高的底物选择性。本论文以间
苯二甲酸二甲酯（DMI）为底物，诱导 Fusarium sp. DMT-5-3 产酶，通过离子交
换层析、分子筛凝胶层析等方法分离纯化到一个 DMI 的降解酯酶蛋白。纯化的
DMI 酯酶蛋白分子量约 76 kDa，是由两个相同亚基组成的二聚体蛋白；酶蛋白
在 50℃表现出最大的酯酶活性，低于 40℃时酶活较稳定；酶的最适 pH 为 8.0，










中分离得到一株甲醛降解真菌 DY-F2，通过分生孢子显微观察和 18S rRNA 基因
序列分析结合，将其鉴定为 Penicillium chrysogenum DY-F2。该菌株表现出高甲
醛耐受力，能在甲醛浓度高达 3000 mg/L 的条件下生长。1000mg/l 甲醛存在下，真菌





















Phthalate esters (PAEs) are used as plasticizers in plastic products and these 
compounds have been identified as toxic pollutants due to their endocrine-disrupting 
activity. With the rapid development of plastic industry, PAEs may pose serious threat 
in marine ecosystem. In our previous study, a marine fungus Fusarium sp. DMT-5-3 
capable of degrading PAEs was isolated from mangrove sediments by enrichment 
technique. Biochemical degradation pathways for different isomers of dimethyl 
phthalate esters (DMPEs) by the fungus were different, indicating that phthalate 
esterases involved are highly substrate specific. In this study, an intracellular esterase 
was isolated from the fungus Fusarium sp. DMT-5-3 with dimethyl isophthalate (DMI) 
as the inducing substrate. The esterase was purified by ion-exchange chromatography 
and gel-filtration chromatography in sequence. The purified enzyme is a polymeric 
protein consisting of two identical subunits with a molecular mass of about 76 kDa. 
The enzyme showed a maximum esterase activity at 50 °C and was stable below 














can increase the enzymatic activity. Substrate specificity analysis 
showed that the enzyme was specific to the hydrolysis of DMI and dimethyl 
terephthalate (DMT), but had no effect on dimethyl phthalate (DMP) or monomethyl 
phthalate ester isomers. Enzymatic characteristic analyses showed that this DMI 
esterase was different with the DMT esterase previously isolated from Fusarium sp. 
DMT-5-3, suggesting that this marine fungus was capable of producing different 
esterase involved in hydrolysis of different DMPE isomers. 
Formaldehyde (HCHO) is widely applied in marine aquaculture as a disinfectant. 
Formaldehyde is highly toxic to marine organisms because of non-specific reactivity 
with proteins and nucleic acids. In the present study, a formaldehyde-degrading 
fungus DY-F2 was isolated from deep sea seidiments of East Pacific Ocean. The 
fungus was identified as Penicillium chrysogenum DY-F2 based on microscopic spore 















formaldehyde resistance and was able to grow in the presence of formaldehyde up to 
3000 mg/l. The optimal temperature and pH for the growth of fungus in the presence 
of 1000 mg/l of formaldehyde was 25℃and 6.0, respectively. The fungus was able to 
degrade formaldehyde as the sole source of carbon and energy with the formation of 
formic acid as the intermediate. Degradation of formaldehyde by the fungus 
conformed to a first-order kinetic model. This study suggested that the deep sea 
sediment fungi are the potential microbial resources for bioremediation of 
formaldehyde pollution in marine environment. 
 








































1846 年，第一株兼性海洋真菌 Speaiar 被报道。目前对海洋真菌的定义不尽相
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